Purpose: This research investigates strategic technology alliances (STA) in Malaysian manufacturing firms and the impact on organizational performance. The outcomes of this paper shed light on the underpinning theories under Resource Based View (RBV) and Organizational Learning (OL) as an antecedent for the successful implementation of strategic technology alliances in the manufacturing industry. At the end of the paper provides a model that describing the success factor of strategic technology alliances en route to improve organizational performance and remain competitive.
Introduction
Technology is recognized as one of the most important factors for remaining competitive in the global business environment. The successful industrialization of many Asian economies (such as Korea and Taiwan) is attributed to their ability to exploit technological competencies. These countries have evolved from initially acquiring foreign technology to subsequently becoming developers of their own technology. The challenges of globalization and rapid technology change are especially faced by manufacturing organizations in developing countries, who are constantly pressured to examine their production strategies and capabilities (Hitt, 1998; Ireland & Hitt, 1999) . As such, alliances are being considered increasingly as a measure for such firms in acquiring external technologies with reduced time, costs, and risks involved (Lei, 1993; Das & Teng, 1998) .
More recently, the term 'strategic technology alliances' (STAs) (Colombo, Grilli, & Piva, 2006) has received much attention in the literature, where these types of partnerships involve research joint ventures, technology transfer, joint product development, technology sharing, and commercial agreements involving technology. The growing stream of literature on STAs (Hagedoorn & Sedaitis, 1998; Ju et al., 2005 ) also highlights how organizations can develop technological competencies and acquire external knowledge. Manufacturing organizations rely on STAs to import technologies that can maintain and enhance their performance. These firms usually form alliances to access complementary resources (Chung, Singh, & Lee, 2000; and increase their competitiveness (Arya & Lin, 2007) . Additionally, organizations from developing countries also exercise STAs to import foreign technologies given the dearth of indigenous capabilities to develop their own technologies (Jegathesan, Gunasekaran, & Muthaly, 1997; Jamali, 2004) .
As a developing country, Malaysia currently strives to transform its manufacturing industry into being resilient, broad-based, and competitive internationally since its economic growth and gross domestic product (GDP) depend largely on this industry Rashid, Jabar, Yahya, & Shami, 2015) . As such, STAs can be viewed as a learning platform to enhance the performance of its manufacturing industry. This research examines the STA initiatives of Malaysian manufacturers that lead to technology transfer and improved organizational performance. It is acknowledged that there are currently limited studies in the area of STAs in Malaysia (see, for example, Arshad, 2002; Wahab, Abdullah, & Rose, 2009) . Past studies about Malaysia have focused on the impact of national culture on alliances (Bhaskaran & Gligorovska, 2009) , factors affecting international joint ventures (Lyles et al., 1999; Sulaiman, Kechik, & Wafa, 1999) , partner selection (Ghani & Subhan, 2005) , and industry-university collaborations (See et al., 2007) . Stemming from the resource-based view, organizational learning, and studies on technology acquisition in other developing countries (Jegathesan, Gunasekaran, & Muthaly, 1997; Di Benedetto, Calantone, & Zhang, 2003; Erensal & Albayrak, 2008; Tsai & Wang, 2008; Tsai, 2009) 
The Role of Strategic Technology Alliances in Manufacturing Industry
The term 'strategic alliance' is often used as a concept to describe a wide range of cooperative partnerships and joint ventures among firms in different countries (Lynch, 1989; Mockler, 2001) . Such alliances are agreements between companies (or partners) to reach objectives of a common interest based on cooperation between these companies (Pellicelli, 2003) . Strategic alliances are also defined as inter-firm collaborations that involve the use of resources and governance structure of independent firms to achieve a specific organization-related goal or a goal set up by both firms (Parkhe, 1993) . They serve as a gateway to the distribution and appropriation of technological capability and knowledge that could be the source of a firm's competitive advantage (Mowery & Rosenberg, 1989; Lee, 2007) .
Various organizations, regardless of size, have benefitted by acquiring technologies through STAs. Vanhaverbeke, Duysters and Noorderhaven (2002) argued that these external technologies enable organizations to stay abreast with less time, complexity, and cost of internal technology development. The technological capacity of firms is increased, leading to competitiveness in the industry (Montoya, Zarate, & Martin, 2007) . The increasing importance of organizations acquiring external technologies has instilled research into this area recently. The growing number of alliances formed across countries indicates organizations' significant efforts to enhance their technological capabilities (Hagedoorn & Sedaitis, 1998; Norman, 2004) . However, studies of alliances with high-technology organizations have predominantly been conducted in developed nations, mainly in the US (Hagedoorn, Carayannis, & Alexander, 2001; Norman, 2004; Soh & Roberts, 2005; Rothaermel & Deeds, 2006; Ybarra & Turk, 2009 ). Other studies on STAs have looked at Finland (Vilkamo & Keil, 2003) , Italy (Colombo, Grilli, & Piva, 2006) , Greece (Pateli, 2009) , and Russia (Hagedoorn & Sedaitis 1998) . More recently, researchers have started to focus on Taiwan (Ju et al., 2005; Tsai & Wang, 2009 ) and China (Chen & Wang 2009 ). These studies highlight that developing countries generally lack resources and capabilities in R&D to develop their own technologies (Lee & Tan, 2006) . This inadequacy compels firms to acquire and adopt external technologies through STAs to compete in global markets (Wahab, Abdullah, & Rose, 2009 ). As such, the literature on STAs in developing countries warrants further empirical research (Wahab, Abdullah, & Rose, 2009 
Theoretical Context and Research Proposition

Resource Availability
According to the resource-based view (Barney, 1991) , firms constantly seek valuable, rare, inimitable, and non-substitutable (VRIN) resources that are the source of competitive advantage (Gulati, Nohria, & Zaheer, 2000) . 'Valuable' resources utilize opportunities and minimize uncertainties and risks in the firm's environment. A large number of firms do not own 'rare' resources because a resource possessed by various firms cannot be considered a source of competitive advantage. 'Inimitable' resources are difficult for other firms to copy, reproduce, or obtain. 'Non-substitutable' resources cannot have any strategically equivalent substitutes for them, as substitutable resources will not deliver a sustainable competitive advantage to the firm possessing them. Organizations form alliances to access these resources, such as newly developed technologies and processes (Nagarajan & Mitchell, 1998) , top managerial skills (McGee, Dowling, & Megginson, 1995) , and local market knowledge (Zhan et al., 2009 ).
Some resources are tacit in nature and can be transferrable through alliances (Green, Welsh, & Dehler, 1996; Poon, 2005; Collins & Hitt, 2006) . For example, technological knowledge embedded in the organization can be complex and difficult to assimilate. This tacit form of knowledge is unique to the organization and not easily learnt by others. Small firms in a vulnerable strategic position usually see large firms as potential valuable partners for collaborations (Eisenhardt & Schoonhoven, 1996) . Traditionally, large firms are found to be at the forefront of new technologies and manufacturing processes (Colombo, 1995; Stuart, 2000; Santoro & Chakrabarti, 2002) . However, the organizations possessing higher technical skills and capabilities have lower tendencies to form equity alliances to protect their core competencies and mitigate risks involved in such collaborations (Dunne, Gopalakrishnan, & Scillitoe, 2009 ). Specifically, firms that lack resources have a higher need for alliances compared with firms who are well endowed (Ahuja, 2000b) . It is known that many organizations in Malaysia lack R&D resources to develop and commercialize their own technologies and need to acquire such technologies, innovations, and capabilities externally (Wahab, Abdullah, & Rose, 2009) . Therefore, the research proposes that:
Hypothesis 1: The organization's existing resources are negatively related to STAs (where the less resources the organization has, the more likely they will form the alliance).
Absorptive Capacity
Organizational learning involves the utilization and distribution of information to personnel and the procedures by which this information is processed and incorporated in the firm. It also relates to the firm's R&D activities and knowledge of their qualified workers. However, firms need to attain a certain level of learning ability which is related to the absorptive capacity or organization's knowledge overlap in order to reap the benefits from organizational learning (Zahra & George, 2002) , which in turn, enable firms to meet current technology and market needs. A firm's innovative competencies are associated with its capacity to identify and value new external information while incorporating and applying knowledge for the firm's commercial advantage. Hence, a firm's absorptive capacity is largely related to the firm's level of prior knowledge (Cohen & Levinthal, 1990) . Strategic technology alliances facilitate the learning and acquisition of new knowledge either through internal development of new products and services as a result of anexternal technology acquired (Cohen & Levinthal, 1989; Schoenmakers & Duysters, 2006) . This situation highlights the importance of selecting suitable alliance partners to reap the benefits of organizational learning . Learning in technology alliances involves the transfer of tacit knowledge and technological capabilities are best learnt through face to face learning (Mowery, Oxley, & Silverman, 1996) . Through alliances knowledge is acquired and embedded to suit the organizational culture, as well as to enhance the competencies of the workforce (Dogsdon, 1993) . Based on these reasons, alliances are particularly popular with emerging markets. The absorptive capacity and current level of knowledge are therefore important in ensuring successful learning outcomes through alliances (Perez-Nordtvedt, Babakus, & Kedia, 2010) . Absorptive capacity determines the organization's ability to discern the partner's R&D expertise and technology (Fang & Zou, 2010) that is vital for capability development and technology transfer. Transferring embedded knowledge between partners is a complex process where firms from both emerging and developed markets must be willing to share expertise and skills . Tacit knowledge and capabilities are not easily transferrable in the alliance when one or both partners lack the absorptive capacity (Schweizer, 2005) . Based on the discussion, transferring tacit knowledge is complicated; hence organizations need to ensure that the fundamental knowledge is ready to guarantee successful organizational learning will take place in order to effectively absorb the new capabilities through alliances. Therefore, it is hypothesized that:
Hypothesis 2: The organization's absorptive capacity is positively related to STA formation.
Type of Alliance
Studies by Anand and Khanna (2000) and Awazu (2006) indicated that successful learning in collaborations depends on the right type of alliances formed to ensure that the objectives of the partnership are met. For example, non-equity alliances, such as licensing, require minimal or no resource commitment. The commitment required in this type of collaboration is usually non-monetary, for example, the organization's effort (Kurukawa, 1997) . However, equity alliances and joint ventures require the organization to invest a certain amount of resources as a sign of commitment towards the collaboration. Identifying and selecting the right type of alliance will ensure objectives of organizations are met as success in this area rests upon the ability to determine which alliance type will deliver the benefits sought. Firms also need to understand the strategic implications of choosing one type of alliance over another to reap the full benefits of technology alliances formed.
Various authors acknowledge greater learning opportunities in joint ventures and equity alliances compared with non-equity alliances (Shenkar & Li, 1999; Anand & Khanna, 2000; Simonin, 2004) . For example, studies by Hastings (1999) and Peek, Rosengren and Kasirye (1999) found that international joint ventures do not always lead to increased firm performance. However, this type of collaboration can create new knowledge and competencies that will eventually lead to innovation and competitive advantage (Bakerma et al., 1997; Tsang, 2002) . In terms of developing new products in the pharmaceutical industry, equity alliances are a popular choice for early phase of product development (Bierly III, 2004) . In relation to this, Anand and Khanna (2000) found strong evidence of value creation through learning in joint ventures compared with licensing agreements, with joint ventures being more complex and dealing with higher ambiguity. Additionally, Anand and Khanna (2000) also indicated that the impacts of learning are stronger in R&D joint ventures compared with other joint ventures. There is also a high tendency of collaborations between firms possessing high familiarity and experience with each other through previous collaborations (Kim, 2009) . This familiarity will minimize the risk of opportunism.
Forming equity based alliances is the most effective way to assist knowledge transfer between partnering firms (Shenkar & Li, 1999) , as this type of alliance encourages regular interactions and greater commitment of resources in the collaboration (Uzzi, 1997) . Firms have found that equity alliances increase their patent rates significantly (Mowery, Oxley, & Silverman, 1996) . The structure of alliances ranges according to the complexity of the partnership agreement and risks involved highlighting type of alliance plays a crucial part in determining the success of the collaboration. Some alliances face high risk; that is, international alliances have greater termination and failure rates (Sadowski & Duysters, 2008) . Successful learning outcomes depend on the type of alliances coupled with the opportunities they bring (Dussauge, Garrette, & Mitchell, 2000) . From the discussion, the choice of the type of alliance can enhance or impair learning objectives. Therefore, it is argued that the firms will achieve their goals through the right type of alliance involving low risks, high commitment, and learning opportunities. This leads to the following hypothesis:
Hypothesis 3: The adoption of a more formal alliance (specifically joint ventures and equity alliances) by an organization is positively related to STA formation.
The Outcomes: Organizational Performance
There are various performance measures described in the literature to assess the outcomes of alliances. This is because research on alliance performance is complex, as collaborations are based on multifaceted objectives (Evans, 2001) . Past studies have indicated that firms forming alliances have achieved superior performance in new product development (Lee, 2007) ; asset and investment returns (Goerzen, 2007) ; learning and efficiency levels (Nielsen, 2007) ; partner satisfaction (Judge & Dooley, 2006) ; product, market, and financial performance (Jones, Lanctot, & Teegen, 2000) ; profitability (Hagedoorn & Schakenraad, 1994) ; and innovation (Ahuja, 2000a) .
Organizations possessing advanced technologies, knowledge, and competencies will perform significantly better and have higher innovative abilities compared with firms that lag in technology (McEvily, Eisenhardt, & Prescott, www.ccsenet.org/ass Asian Social Science Vol. 11, No. 16; 2004). Since external technology acquisition enables firms to stay abreast with technology developments with less time and costs incurred (Vanhaverbeke, Duysters, & Noorderhaven, 2002) , firms are able to develop their technological capabilities and sustain performance in dynamic markets (Henderson & Cockburn, 1996; Montoya, Zarate, & Martin, 2007) . Therefore, it is argued that technology alliances are becoming a popular innovation strategy for both large and small organizations to enhance their competitiveness. Accordingly, the following hypothesis is predicted:
Hypothesis 4: STAs formed by organizations lead to enhanced organizational performance.
Mediating Effect: Technology Transfer
Solo (1972) first defined technology transfer as a process of transporting technology from one organization to another, or even across organizations in different countries. This transfer may involve products, processes, or even personnel. Technology transfer is an extensive, multifaceted, and dynamic process, which, when successful, is based on various factors (Kumar, Kumar, & Persaud, 1999; Walter, 2000) and occurred as a result of alliances formed between firms. It offers organizations new systems, technologies, and products, as well as improved technological processes (Hoffman & Girvan, 1990; Guan et al., 2006) .
It has been established that firms that benefit from technology transfer are more innovative (Spivey et al., 1997; Un, Cuervo-Cazurra, & Asakawa, 2010) and successful in terms of firm performance (McEvily, Eisenhardt, & Prescott, 2004) , economic expansion, and industrial advancement (González-Alvarez & Nieto-Antolín, 2005) . Based on the existing literature, it can be conceived that since STAs enable technology transfer between partners; and since the newly introduced systems, technologies, and processes can enhance overall firm performance, we argue that technology transfer is a mediating factor. Therefore, this study hypothesizes that:
Hypothesis 5: Technology transfer significantly mediates the relationship between STA and organizational performance. 
Data Collection
Prior to data collection, a survey instrument validated through two different stages. The initial stage is much related on selecting the appropriate factors that is relevant to the scope of study by tracing literature under technology transfer. Meanwhile, in the second stage of questionnaire development, involved face to face validation with the managers from the selected organizations. After completed validation process, the questionnaires were ready to distribute through random sampling using generator software. Thus, in order to answer the research hypothesis, participants of this research were selected from the 2008 Federation of Malaysian Manufacturers directory. A random sample of 2,500 organizations that has been in operation with a minimum of three years was contacted through mails and emails inviting them to participate. This research adopted multiple source approach as the key respondents for this study ranging from varies level which is competent to answer the questionnaire as such; CEO/MD, senior engineers, and production and operations managers from manufacturing organizations involved in technology alliances. The process yielded 569 executives agreeing to participate, and emails were subsequently sent to complete an online survey with assigned passwords and restricted access. Till the end, 343 completed surveys received and yielding a 13.72 per cent response rate. Out of these, 335 (13.40 per cent) surveys were found usable for this study.
Variables and Measures
The questionnaire consists of three sections. The initial section is focusing on the descriptive data as such company name, number of employees, designation, type of business and strategic technology alliance. The measurement underlines STAs include joint ventures, equity alliances, and non-equity alliances, and respondents were asked to indicate the number of alliances formed in the past three years of operation in order to gauge the commitment, investment, and risks involved. These items are adopted from Antoncic et al. (2007) . Items for this construct are based on the number alliances formed by the organisation within three years where, 1 = 10 or fewer, 2 = 11 to 15, 3 = 16 to 20, and 4 = more than 20. The second section relies on the measurement of resource base view, absorptive capacity and type of alliances.
Resource availability is measured using seven items adopted from Dunne, Gopalakrishnan and Scillitoe (2009) and modified to suit the context of this research. Items involved respondents' judgment of their organization's number of patents, cash flow condition, commercialization activities, number of previous alliances formed, and manufacturing ability. Absorptive capacity used six items to assess the organization's absorptive capacity, based on Cohen and Levinthal (1990) . Respondents were required to rate their organization's ability in terms of experience, level of expertise, amount of money invested in training, and R&D. Five items are used to measure the risk associated with the type of alliances. Three items required respondents to rate the type of alliances (joint venture, equity alliance, or non-equity alliance) that will result in the strongest learning outcomes based on the studies by Anand and Khanna (2000) and Simonin (2004) . Other items rated the learning outcomes based on the type of alliance formed. All items for the independent variables were measured on a 7-point Likert scale ranging from 1 = strongly disagree to 7 = strongly agree.
Meanwhile, in the last section much related about the measurement of technology transfer and organization performance. Organizational performance is measured using four items adopted from Geringer and Hebert (1991) . Notably, this study evaluates the performance of STAs based on managers' perceptions. Managers were required to rate their organizational performance based on market share, profit, sales level, and manufacturing capabilities as a result of the STAs formed. Items for this constructs are based on a 7-point Likert scale ranging from 1 = strongly disagree to 7 = strongly agree in the survey. Three items measuring technology transfer were adopted from existing literature (see, for example, Mohamed, 1995; Doz, Olk, & Ring, 2000; Kotabe, Martin, & Domoto, 2003) . These items required respondents to rate the benefits that they have experienced through technology transferred from their partners. These items are based on a 7-point Likert scale where 1 = strongly disagree and 7 = strongly agree. The details of the measurement used in this research can be trace in the appendix 1. # represents firms from food, automotive, oil and gas, aerospace, medical, and defense sectors. 
Empirical Result
Descriptive Analysis
Reliability and Validity of Constructs
Based on the recommendation from Garver and Mentzer (1999) , measurement of the reliability for all constructs was performing using Cronbach's α, composite reliability, and average variance extracted (AVE). Table 2 shows that all the constructs had Cronbach's alpha and composite reliability values of above .70 and .60, respectively. In addition, the AVE values for these constructs were all above the recommended threshold value of .50. Therefore, all the scales were considered to exhibit sufficient internal reliability and consistency (Nunnally, 1978; Bagozzi & Yi, 1991) . Further to this, discriminant validity was evaluated by comparing the square root of the AVE for a given construct with its correlations between other constructs. The discriminant validity is achieved if the square root of AVE exceeds the correlations (Fornell & Larcker, 1981) . As Table 3 illustrates, all constructs had higher values of squared AVE compared with their correlations, thus demonstrating discriminant validity (Nunnally, 1978; Hair, 1998) . Note: The bold numbers in diagonal row are the square root AVE values, M = Mean, SD = Standard deviation, n/a = STA is measured using an ordinal scale
Structural Model and Hypothesis Testing
Assuming that the measurement model satisfied the measurement invariance, various reliability, and validity statistical analyses, our results showed a parsimonious model after post-hoc modification with χ 2 (df = 6, N = 335) = 15.05, p = .02; Bollen-Stine p = 0.24 (SRMR = 0.03, GFI = 0.96, CFI = 0.99, NFI = 0.98, TLI = 0.98 and RMSEA = 0.07) (Bentler & Bonnet, 1980; Browne & Cudeck, 1993) . Figure 2 shows the parameter estimates and their significance.
www.ccsenet.org/ass Asian Social Science Vol. 11, No. 16; Figure 2. SEM analysis of the research model Note: ***p < .001, **p < .01, *p < .05, ns=not significant Four out of the five hypotheses were supported (see Table 4 ). Absorptive capacity positively affects STA, therefore supporting Hypothesis 2. The findings in the structural model confirm other studies in that absorptive capacity leads to successful alliances (Cohen & Levinthal, 1990; Szulanski, 1996; Tidd & Brocklehurst, 1999) . Additionally Hypothesis 3 is also supported, indicating that the type of alliance impacts the STA (Anand & Khanna, 2000; Dussauge, Garrette, & Mitchell, 2000; Simonin, 2004) , and that that STA also impacts organizational performance (Hypothesis 4). However, there is no support on the hypothesized negative relationship between resource availability and the STA. This result contradicts our hypothesized belief (Hypothesis 1) that these firms will enter into collaborations to procure critical resources (Pisano, 1989; Hamel, 1991) , such as assets, technology, technical knowledge, and specific skills. Vol. 11, No. 16; Technology transfer may mediate the effect of STA on organizational performance; hence, this relationship is further examined by conducting nested model comparisons. First, Model 1 (partially mediated model) is tested with the presence of all direct and indirect pathways to organizational performance. Secondly, Model 2 (fully mediated model) is tested with the pathway from STA to organizational performance constrained to zero. Model 2 led to a significant χ 2 difference when compared to Model 1 ( D χ 2 = 230.77 (1) p < .001) suggesting that the partial mediated model is a better fit to the data. Thirdly, Model 3 tests for no mediation relationship with the pathway from STA to technology transfer constrained to zero. Model 3 also tests for no mediation between STA and organizational performance, and led to a significant χ 2 difference when compared with Model 1 ( D χ 2 = 6.68 (1) p = .01), suggesting that technology transfer only partially mediates STA and organizational performance as in Table 5 .
Analysis of Mediating Relationship
Discussion and Conclusion
The investigation of alliances has been approached from various theoretical viewpoints. This study contributes to the emerging research on STAs from the perspective of a developing nation through the lenses of the resource-based view and organizational learning. The analyses demonstrate the association of the factors affecting STAs in manufacturing firms with organizational performance and technology transfer. In light of the resource-based view, firms possess idiosyncratic resources that are the source of competitive advantage. While it is important for these firms to analyse gaps in manufacturing skills, capabilities, or technologies (Grant, 1991; Hitt, Ireland, & Lee, 2000) , one way of surmounting this is to enhance their resource base by devoting more efforts in technology collaborations to access such resources externally, and where STAs can enable the synergistic interaction of complementary resources between firms to create superior value. The first hypothesis was not supported in this study, and this interpretation is discordant to the general belief that firms enter into alliances to acquire resources that are lacking within. Our findings suggest that firms need to possess adequate and appropriate resources first before seeking to enhance existing resources or acquiring new technological resources from collaborations. This is in line with Eisenhardt and Schoonhoven's (1996, p. 147 ) work where they also argue that 'corporations need resources to get resources'. Many Malaysian firms are still possibly in the growth-stage and have few resources to offer their potential partners. To assimilate new technologies and manufacturing processes, these firms need to secure complementary resources that can attract partnerships, the capacity to harness new knowledge, and the ability to exploit technologies in production systems effectively.
Furthermore, absorptive capacity is required for effective collaboration and learning (Mowery, Oxley, & Silverman, 1996; Lane & Lubatkin, 1998) because it is largely dependent on the organization's current technological knowledge base (Schoenmakers & Duysters, 2006) and the ability to reap and exploit additional skills in the alliance. There is a need to assess the relatedness and differences in skills and knowledge between organizations in order to utilize or exploit learning opportunities as a means for successful technology alliance outcomes. The creation, transfer, and absorption of technology and knowledge depend on the learning context and environment. In ensuring successful learning between alliance partners, the new technology needs to be easily understood and compatible with business culture, operational priorities, business objectives, and strategic resources.
Ensuring the right type of alliance is vital to achieving successful collaborations. For example, forming equity alliances will decrease knowledge loss, and at the same time, increase satisfaction and enhance knowledge assimilation. This is related to the risk, commitment, and equity invested in the partnership, where firms may assess the costs and benefits associated with opportunistic behaviour (Madhok & Tallman, 1998; Norman, 2004) . Apart from economic reasons, equity relationships also require high levels of trust and minimize opportunistic behaviours accordingly (Gulati, 1995) .
Managerial Implications
Our findings offer managers some insight and further discernment in their quest for technology development and enhanced manufacturing operations through alliances. Despite the occurrence of STA formation and successful technology transfer, it appears that many Malaysian manufacturing firms will still need to invest in developing their resources and skills to maximize the full potential of newly industrialized manufacturing methods. This investment is imperative for increasing the technical ability of production engineers and technical employees and consequently benefitting manufacturing outcomes. The results of this study indicate that STAs play a significant role on sustained production, profits, sales, and market share; and that STAs should be regarded as an effective mechanism to create competitive advantage for the firms (Awazu, 2006) . Although transferring knowledge seems difficult, the formation of alliances will facilitate learning by providing the expectation of a stable, long-term relationship that allows trust and knowledge sharing to develop over time. The role of management is www.ccsenet.org/ass Asian Social Science Vol. 11, No. 16; to ensure positive learning environments, as well as employee motivation and commitment in the organization. To enable this, various human resource development programs, such as skills development initiatives, profit-sharing schemes, or incentives, can be implemented to ensure that technological knowledge is accumulated continuously into human resources involved in production activities. Organizations will need to establish formalized processes to internalize newly developed innovations and knowledge spill overs.
Additionally, managers should be aware that other benefits that are intangible in nature (e.g., tacit knowledge, intellectual capital, human competencies, Just-in-time systems, quality improvement, and process design, to name a few) are accrued from the alliance apart from the technology transferred that can enhance overall firm performance. The actual technology in itself may be secondary to financial performance or market share; thereby explaining technology transfer as a partial mediator of performance. Furthermore, managers will have to apprehend risks in technology uncertainty and obsolescence, as well as sustained inter-organizational relationships with alliance partners (Stock & Mohan, 2008) . Results of our study further strengthen Awazu's (2006) argument that STAs without technology transfer as an outcome can also improve the organizational performance, such as in licensing agreements and marketing and distribution agreements.
Developing countries play a significant role in the global economy, with a growing number of manufacturing facilities and operations set up by well-known multinational firms from industrialized nations that capitalize on abundant resources and cheaper labour costs. On the other hand, firms from developing countries are also consistently reinforcing manufacturing technology development as a means of industrialization and in staying abreast with more advanced economies. The economic performance of these countries lies in their ability to acquire and adapt new technologies and innovate. It is evident that such countries tend to focus on collaborations with more advanced countries to accelerate their economic growth (Ghosh, 1996) . As there are limited empirical studies in Malaysia (See et al., 2007; Rahman, Bennett, & Sohal, 2009) , this study sought to address the gap in the existing literature by exploring the technological perspective of alliances formed by Malaysian manufacturing organizations. Technology development remains a constant issue in Malaysia, as managers strive to create strong high-technology industries that can compete successfully in global markets while moving their national economy in the direction of prosperity.
Limitations and Future Research
The findings presented in this study must be understood in the context of the following limitations: firstly, it was difficult to identify organizations that had some form of technology alliance before implementing the survey; otherwise, a more effective sampling technique, such as stratified random sampling, would have been adopted. Additionally, the sample from this study was attained from the FMM directory, thereby limiting the population to only those organizations in this database. Although non-response bias was not a concern in this study, it is suggested that subsequent research in Malaysia should include other databases for a more robust population sampling.
Secondly, respondents who participated in the survey were required to consider their best alliance partner in order to evaluate the STA outcomes. Therefore, these analyses and results should be understood as applied to successful STAs that may not necessarily have resulted in technology transfer. Thirdly, since data were collected only from manufacturers in Malaysia, the findings and conclusions cannot be generalized. We believe that future comparative studies on STAs formed by manufacturers from other countries may be beneficial to appreciate further the research framework in this study. Additionally, further studies could focus on specific types of alliances to gain a more comprehensive understanding. Findings that are more interesting could also be gained by conducting comparative studies and replicating the research design with other industries. Despite these limitations, this study offers some illumination to operations management researchers and practitioners by illustrating STAs in manufacturing in the context of a developing nation. 
STA1
Please estimate the number of joint ventures formed by your organization in the past three years. n/a n/a n/a .85 .67
STA2
Please estimate the number of equity alliances formed by your organization in the past three years, n/a n/a n/a STA3 Please estimate the number of non-equity alliances formed by your organization in the past three years. n/a n/a n/a Note: N = 335; a =loadings are fixed to unity to scale the latent variable; n/a= items for this construct utilizes an ordinal scale and was parceled
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